The proportion of oligosaccharide chains on the Fc fragment of IgG which terminate with N-acetylglucosamine (GIcNAc) rather than galactose is increased in rheumatoid arthritis and tuberculosis, and in sera from patients with Crohn's disease, probably because of decreased activity of a galactosyltransferase in B lymphocytes. We We confirm here that the percentage of agalactosyl IgG rises in Crohn's disease, show that it also rises in a minority of patients with ulcerative colitis, and investigate its relationship to clinical and biochemical parameters in both diseases.
The fact that immunoglobulins are glycoproteins is often ignored. It Serum and IgG samples of which the galactose values had been obtained by a previously published biochemical procedure were used as standards throughout this study. Briefly, the N-linked oligosaccharides were released from the IgG using anhydrous hydrazine, and purified. The percentage of these oligosaccharides bearing no terminal galactose residues was then determined by measuring the hydrodynamic volume after exposure to an exoglycosidase mixture.' The set of standards used was derived from normal donors, tuberculosis, and rheumatoid arthritis patients.
IMMUNOSSAY FOR AGALACTOSYL IgG
Using a template and sharp scalpel, nitrocellulose sheets were shaped into 'combs' with 12 teeth, spaced so that each tooth could enter a microtitre well, while the backbone of the comb was supported on the sides of the wells. The entire combs were then incubated for two to three days in protein A (P-603 1, Sigma) at 250 [ig/ml in phosphate buffered saline. The protein A-coated nitrocellulose was then washed in 1% PBS/BSA/Tween for two hours at room temperature.
Serum samples were diluted one in 50 in a buffer consisting of 0-1M glycine and 0-16M NaCl adjusted to pH 7 0 with NaOH to reduce aggregation of IgG.7 Aliquots of 0-25 ml were placed in flat bottomed microtitre wells in triplicate. The protein A-coated combs of nitrocellulose were placed in these wells and incubated at room temperature for four hours with occasional agitation. Then the combs were removed from Figure 2 . It can be seen that in sera from patients with undetectable C-reactive protein (and inactive disease) the values for the percentage of agalactosyl IgG fall around zero as expected after subtraction of the relevant normal value. The mean for these patients (SD) is 4-9 (8-3)%. This is close to zero, and the degree of scatter either side of zero is compatible with the degree of variation seen in normal sera (Fig 1) .' As the C-reactive protein rises, however, so does the the percentage of agalactosyl IgG. Thus Crohn's disease patients with C-reactive protein values of >40 always had a percentage of agalactosyl IgG which was more than 2 x SD higher than the mean value found in sera from normal donors of the same age. In contrast, in ulcerative colitis sera, the percentage of agalactosyl IgG showed no correlation with C-reactive protein (Fig 3) , which was high in some patients with a normal percentage of agalactosyl IgG. This difference between the two diseases was still apparent when only those Crohn's disease patients with colonic disease without ileal involvement were included in the calculation since these eight patients had a mean percentage of agalactosyl IgG 19% (16-872) above the normal value, and four of eight fell more than 2 x SD above the normal value. Moreover, because the percentage of agalactosyl IgG was not raised in sera from several acute virus infections,"', and we have recently found that it is not raised during acute rheumatic fever,'9 and falls during pregnancy (Rook, Whyte et al, in preparation) it is likely that an acute phase reaction without chronic T cellmediated pathology does not lead to the formation of agalactosyl IgG. Thus the difference between Crohn's disease and ulcerative colitis noted in the present study could be related to the known difference in the nature of the acute phase response in the two diseases,9-" or to differences in the nature of T cell function which are suggested by the greater prevalence of granuloma formation in Crohn's disease.
Finally, the occurrence of raised percentage of agalactosyl IgG in tuberculosis, rheumatoid arthritis, and Crohn's disease is provocative as one is a known mycobacterial disease, and these organisms, or autoantigens cross reactive with them, are implicated by some authors in the others.2"'
